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种蛋白酶：2A 蛋白酶和 3C 蛋白酶。这两种蛋白酶不仅对 EV71 病毒的成熟起重
要作用，而且还能劫持宿主细胞自身的系统，拮抗宿主细胞的先天性免疫反应。
因此，EV71 病毒的蛋白酶是设计和开发抗 EV71 病毒特效药物的重要靶点。 




架的 2A 蛋白酶抑制剂苗头化合物，并对其进行改进。这证明了以 2A 蛋白酶作
为药物靶点，设计并开发治疗 EV71 引起的相关疾病的药物的可行性。 
另一方面，我们解析了 EV71 病毒 3C 蛋白酶及其与 HRV 病毒 3C 蛋白酶抑
制剂 Rupintrivir（AG7088）的复合物的晶体结构。我们的数据显示，Rupintrivir
对 HRV 病毒 3C 蛋白酶和 EV71 病毒 3C 蛋白酶具有相当的抑制活性。为了提高
具有多肽骨架的抑制剂的生物利用率，我们在 Rupintrivir 的骨架中引入 2-吡啶
酮，合成了一系列含 2-吡啶酮的多肽类似物。通过基于结构的方法优化化合物与





















Enterovirus 71 (EV71) is a major causative agent of hand, foot and mouth 
disease (HFMD) and can spread its infections to the central nervous and other systems 
with severe consequences. The life cycle of EV71 critically depends on the virally 
encoded proteinases (2A proteinase and 3C proteinase) for the virus maturation, 
hijack of host machineries and antagonism of the innate immune response of host, 
which implicates that the proteinases are significant drug targets for the design and 
development of therapeutics.  
We determined the crystal structures of EV71 2A proteinase and its complex 
with substrate to atomic detail, which provided the first view on 2A proteinase with an 
“open” conformation for recognition of its substrate and the molecular basis of its 
function. As such, it reveals a novel strategy to inhibit the 2A activity, and transforms 
the system into a platform for the drug design and development. By computer-aided 
virtual screening and design, we identified chemical compounds with a novel skeleton 
for the inhibition of 2A proteinase and demonstrated the feasibility to target 2A 
proteinase for the rational design and development of drugs to treat the associated 
diseases.  
The crystal structures of EV71 3C proteinase and its complex with Rupintrivir 
(AG7088), a specific HRV 3C proteinase inhibitor, were also determined. Rupintrivir 
showed comparable potency towards both EV71 and HRV 3C proteinases in our 
experiments, but the poor bioavailability of the compound would have to be 
significantly improved before it has a chance to be a drug. To this end, a series of 
2-pyridone-containing peptidomimetics was synthesized and the interactions between 
the compounds and EV71 3C proteinase were improved by structure-based methods. 
It resulted in significantly enhanced plasma stability while maintaining high 
anti-EV71 activity in cell-based assays. These results form a solid foundation for 
further improvement of anti-EV71 compounds. 































图 1-1 手足口病的临床症状 
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